Objective-To assess the prevalence and patterns of congenital heart defects in infants requiring hospital admission in a defined population and to determine the differences in ethnic groups.
coarctation of the aorta was more common in non-Asian (3% v 9-1%, P = 0.003). Persistent arterial duct seemed to be more common in Asian children (16% v 10%, NS), but this group included preterm infants admitted for duct ligation. There was no significant difference between the two groups in the other nine categories of congenital heart defects. Conclusions-The estimated prevalence of congenital heart defects requliring hospital admission was higher in Asian infants than in non-Asian (9.45 per 1000 v 4 56 per 1000, P < 0.0001). Complex congenital heart defects were more common in Asian infants whereas coarctation of the aorta was more common in nonAsian.
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The prevalence and pattern of specific congenital heart lesions in different ethnic groups is well documented.' 2 There are, however, few studies assessing the prevalence and pattern of congenital heart defects in different ethnic groups living in the same geographical area. The population of Indians, Pakistanis, Bangladeshis, and other individuals from the Indian subcontinent in the United Kingdom has increased over the past three decades (1 -8 Table 2 shows the pattern of distribution of individual congenital heart defects. Septal defects were the most common lesions in both groups. There was a significantly higher proportion of admissions for complex congenital heart disease (P < 0 001) in Asian than in non-Asian infants. In contrast, non-Asian infants had a high proportion of admissions for coarctation of the aorta (P = 0 003) compared with that of Asian infants. The proportion of admissions for persistent arterial duct seemed to be higher in Asian infants than in non-Asian infants (P = 0-018), but was not statistically significant when Bonferroni correction was used. Most infants in this group were preterm and admitted for duct ligation.
There was no difference in the proportion of persistent arterial duct between the two groups if preterm infants were excluded. There was no significant difference in the pattern of the other nine categories of congenital heart defects between the two groups.
The statistical analyses in table 2 are unadjusted for the fact that twelve significance tests were carried out. If Bonferroni correction is used then the tests for coarctation of the aorta and complex congenital heart disease remain significant, whereas that for persistent arterial duct is no longer significant.
Chromosomal anomalies were present in 7 1 % of all infants. Down's syndrome was the most common anomaly equally affecting the two groups (6X2% of Asian infants and 6-3% of non-Asian infants).
Discussion
The influence of ethnic origin on the prevalence of congenital heart defects requiring hospital admission in infancy was investigated in the present study. There is a defined geographical area with a known population and a single tertiary referral centre providing paediatric cardiac services for the entire area. Population data were obtained from a recent census which was carried out during the study period. As cardiovascular abnormalities may not be immediately evident in the neonatal period, recent epidemiological studies5-7 have used a 1 year diagnostic window during which the most serious congenital abnormalities will be identified. A limitation to the study is that the census did not give the ethnic breakdown for children under the age of 1 year and we have assumed the same percentage as for children under the age of 4 years. This is compounded by an undernumeration of around 2% in the 1991 census.89 The underestimate for infants aged 0-4 years, as in the present study, was around 3% for England and Wales, which is unlikely to be significant in relation to the overall data. No separate breakdown was available for the West Midlands region. A comparison between estimates of the population by ethnic group in the census and the Labour Force Survey8 shows, however, that under enumeration is not biased towards ethnic minority groups8 and data are as reliable as one could expect in a survey of this nature.
Our data show that the prevalence of congenital heart defects in infants requiring hospital admission in the West Midlands region is 5 0 per 1000 population. Previous studies of the prevalence of congenital heart defects show major variations in the rate of congenital heart defects in the first year of life. The Baltimore-Washington study infant 5 was limited to infants born alive with the diagnosis of congenital heart defect confirmed during the first year of life by echocardiography, cardiac catheterisation, cardiac surgery, or postmortem examination. The reported prevalence of 3-7 per 1000 live births was constant over the past 40 years. The Heritage paediatric cardiology program,7 using the same entry criteria, revealed a higher rate of 5-54 per 1000 live births. The New England regional infant cardiac program6 used invasive diagnostic criteria (cardiac catheterisation, cardiac surgery, or postmortem examination) and reported a rate of 2-2 per 1000 live births for paediatric cardiac defects. Dickinson et alIO from Liverpool reported an incidence of 5-51 per 1000 live births over a period of 10 years. We examined only the infant hospital admissions and found a prevalence of 5 0 per 1000 population. The rate is very high for children of Asian parents compared with that for infants of non-Asian parents (9 45 per 1000 v 4-56 per 1000, P < 0-0001). A high rate of congenital malformations including cardiac defects in Asian children has been reported in the literature,"I but to our knowledge no studies have investigated the pattern of congenital heart defects in Asian and non-Asian children.
Septal defects were the most common lesions in both groups and there was no significant difference in the comparative proportions. Preterm infants with persistent arterial duct requiring duct ligation were included in our study. The apparent higher proportion of this lesion in the Asian population was probably caused by a high rate of prematurity in Asians from a low socioeconomic and poor nutritional background and an increased incidence of rubella among Asians of England and Wales.'2 1" There was no difference in the proportion of persistent arterial duct between the two groups when preterm infants were excluded. The overall high prevalence of congenital heart defects in Asian infants persisted, however, even if preterm infants with persistent ductus arteriosus were excluded from the total admissions.
Analysis of the data on left sided obstructive lesions yielded no significant difference between the two groups in the categories of aortic stenosis or hypoplastic left heart syndrome. Coarctation of the aorta and interruption of the aortic arch, however, were significantly higher in non-Asian infants than in Asian infants. Interestingly, Villasenor et al' in the Baltimore-Washington infant study found a higher prevalence of aortic stenosis and coarctation of the aorta in whites compared with that in blacks. Data on the relative prevalence of various types of congenital heart defects in different racial groups in Asia'1'6 also show low proportions of coarctation of the aorta in Asian children. Anderson17 reported this low proportion in American Indians and cited similar low proportions in Asians from Japan, Korea, and Thailand. He suggested a common genetic factor. Others,'8 however, have suggested that inadequate diagnosis is responsible for the apparently low incidence in Asians. All our patients were from the same area and had a similar pattern of referral, therefore the risk of underdiagnosis in Asians is unlikely.
Complex congenital heart disease with atrial isomerism was significantly higher in Asian infants. Gatrad et al 19 found a high incidence of complex congenital heart disease with visceral hetreotaxia in the Muslim Pakistani populations of Manchester and Leeds. This was associated with a very high incidence of parental consanguinity that was even higher than in the general Muslim Asian population of that area. We did not have complete data on the incidence of parental consanguinity for these infants but Bundey et al 20 found a high prevalence (69%) of parental consanguinity in the Pakistani Muslims of Birmingham and the degree of inbreeding was greater than that for first cousin parents. A recessive genetic component as suggested by Gatrad et al '9 may be involved in the aetiology of complex congenital heart defects.
The difference in the prevalence of congenital heart defects between Asian and nonAsian infants is striking. If a generally lower nutritional and socioeconomic status of the Asian population is responsible for these higher overall rates then one would expect its effect to be present uniformly for each abnormality. This obviously is not the case. Although it was not possible to obtain data on the incidence of parental consanguinity in the present study, it is likely that it was high in the Asian Muslim population within our study.20 This may be an important factor responsible for the high prevalence of congenital heart defects in this group, although racial factors other than consanguinity could also be responsible.
In conclusion, this study has shown a significant difference in congenital heart defects between Asian and non-Asian infants. The prevalence of congenital heart defects requiring hospital admission was higher in Asian infants than in non-Asian. Complex congenital heart defects were more common in Asian infants, whereas coarctation of the aorta was more common in non-Asian children. Persistent arterial duct seemed to be more common in Asian infants but was probably related to a higher prevalence of prematurity.
